It may be admitted at the outset that the thermal effects on the system resulting from the use of water at various temperatures, and the mechanical action of douches, will be much the same whatever water is used, and that such simple procedures are productive of benefit when the water is drawn from the public mains. When, however, we come to deal with the more severe and chronic types of rheumatic disease, I am firmly convinced that the chemical action of the water used on and through the skin makes a material difference to the permanence of the relief-not to say cure-and in considering the indications for the use of the waters under discussion I shall try to avoid any effects which are not due to the chemical characters and are therefore common to all hydrological treatment.
!section of PbPoical (1ebicine President-GEOFFREY HOLMES, M.B. [February 19, 1937] DISCUSSION ON THE INDICATIONS FOR THE USE OF RADIO-ACTIVE THERMAL WATERS IN GREAT BRITAIN Dr. C. W. Buckley: It may be admitted at the outset that the thermal effects on the system resulting from the use of water at various temperatures, and the mechanical action of douches, will be much the same whatever water is used, and that such simple procedures are productive of benefit when the water is drawn from the public mains. When, however, we come to deal with the more severe and chronic types of rheumatic disease, I am firmly convinced that the chemical action of the water used on and through the skin makes a material difference to the permanence of the relief-not to say cure-and in considering the indications for the use of the waters under discussion I shall try to avoid any effects which are not due to the chemical characters and are therefore common to all hydrological treatment.
It is a point of some interest in the argument that thermal and mechanical effects are not those of chief therapeutic importance, and that up to 1820 the Buxton radioactive water was only used in its natural flowing state at a temperature of 820 and without such mechanical aids as douches, so that the results obtained must have depended upon the chemical characters of the water. The reputation of the spa for the effective treatment of rheumatism and gout was made under these conditions, and the indications have not changed with the multiplication of methods.
There is one criterion of the chemical action involved in the external use of mineral waters of this type which deserves attention, namely the occurrence and degree of " bath reactions". Dr. Burt, in a communication to this section, has dealt very fully with this point and made it clear that very different effects result from baths of radio-active mineral waters as compared with those of plain water. He showed among other effects that an immersion bath at various temperatures between 800 and 1000 caused a slight rise of temperature, but that this lasted for a much longer time with the mineral water than with tap-water, indicating a more profound effect upon metabolism. If anyone will try the effect of simple immersion in the Buxton natural pool for fifteen or twenty minutes and compare it with a similar time in an ordinary swimming bath he will easily be convinced of the difference; a disproportionate lassitude accompanied by muscular aches and pains is the usual effect, but if there is any tendency to gout this effect will be more marked and may culminate in an acute attack. A similar effect in the gouty sometimes follows much milder bathing unless regulated in details with the greatest care. As the patient is likely to have been in the habit of taking a daily warm bath at home, it is obvious that the chemical activity of the water is responsible for this effect, which is due to its action on metabolism.
It was formerly denied that the constituents of a mineral water could pass through the skin, but recent researches in France by Mougeot and others have shown that with gaseous waters osmosis undoubtedly takes place. In the case of the waters under discussion this is important, since the mineralization is too low for any appreciable amount of the solid constituents to enter the system in this way, even if it could be demonstrated that such a passage could take place, but the gaseous content is high and strongly radio-active. Possibly there are other factors to be considered which are as yet unidentified, for a patient who was accustomed to go to Bad Gastein before the late War and had patronized many other continental spas, told me that he ranked Buxton, in respect of the potency of its waters, level with Gastein and far above Wildbad and the others with which he was acquainted. Any table of the relative radio-activities of the different springs will at once show that if this is the case some other factor must be taken into account.
Apart, however, from the entry of gases through the skin, which may have a local effect upon the subcutaneous tissues, they are absorbed in much greater quantity through the lungs. They are continuously given off from the surface of the water in which the patient is immersed, often up to his chin, and as they diffuse very slowly, the layer of air which he breathes is richly charged with the gases and the radium emanation. In baths which are artificially aerated this effect is enhanced by the action of the bubbles of air which, as they pass through the water, liberate the dissolved gases and emanation more freely and also bring them more forcibly into contact with the skin.
The internal use of the water brings into play other effects. It is strongly diuretic, the action in this respect being frequently impressed upon the notice of the patient in an unmistakable way, but an increased excretion of water, greater than can be accounted for by the increase in the quantity of fluid imbibed, will only continue a few days unless there has been an abnormal retention of water in the tissues previously. In a series of cases this effect was tested against that of similar quantities of distilled water and the mineral water was found to be much the more active. The elimination of sodium chloride was increased, but that of uric acid was decreased; this effect appeared to be due to more complete nitrogen metabolism, since it was accompanied by an increase in the urea excretion, the amount of total nitrogen excreted as urea being increased about 3% in the series of cases (16). At the same time, the hydrogenion concentration of the urine was reduced, that is, it became less acid, to a degree which could not be explained by the slight alkalinity of the water. Since it had been observed that the pH of the urine in gout cases admitted to the hospital was invariably excessive, this change appears to be of importance and is probably directly associated with more complete nitrogen metabolism. In a series of cases in which the blood uric acid was above normal, however, there was an increase in this respect at first, followed by a fall later, the explanation possibly being that uric acid deposited in the tissues was washed into the blood-stream and the level thus raised until the kidneys could eliminate it. It may be noted that simple warm baths also increase the elimination of sodium chloride, but I have no evidence to show that in this respect the effect of the radio-active water is greater than that of plain water.
In considering the indications for the use of these waters it seemed to me that it would be of interest to look up the work of Dr. John Jones who published in 1572 a book entitled " The Benefit of the Baths of Buckstone While some of the conditions that he enumerated are not sent to spas for treatment to-day, we may conclude that " weak sinews, cramps, numbness, and shrinkings, as well as rheumas " indicate various forms of fibrositis, sciatica, arthritis, and so on. That this was the chief type of sufferer who visited these spas at that time is confirmed by an Act of Parliament passed in the forty-third year of the reign of Queen Elizabeth the First, to regulate the passage of crippled persons to Bath and Buxton. They were flocking thither in such numbers in spite of the difficulties of travelling, as to throw a severe strain on the accommodation, and by reason of the poverty of many, upon the resources and benevolence of the inhabitants. In 1697 Dr. Floyer published a book dealing with the waters of Buxton and the diseases treated there, and gives first place to gout, which no doubt may be accounted for by the prominence given to this disease a few years earlier by Sydenham, who had differentiated it clearly from the general group of joint diseases and indicated its association with renal calculus and gravel, conditions also specified by Flover as treated at Bath and Buxton with benefit. Floyer also lays stress on lameness and pains in the limbs, and scorbutic rheumatism, by which I think he means arthritis. This term is of interest, in view of the work of Rinehart, who has produced in animals a condition of the joints resembling arthritis, by withholding vitamin C from the diet.
To-day the benefit of treatment by radio-active waters and baths in rheumliatic diseases and in gout is generally acknowledged, and these diseases remain the most prominent indications. Doubt is, however, often expressed as to the expediency of sending cases of rheumatoid arthritis in the more acute stages to a spa, but I believe that it is a perfectly sound procedure under proper conditions and far more likely to prove beneficial than being sent to the sea or any foreign resort. The craze for Algiers or Egypt in such cases has often done harm and there is little evidence that it ever did real good. Home treatment may be the best if it is adequate, but is apt to be depressing to a chronic invalid whose ailment is " only rheumatism " and who is encouraged to get up and about for fear of getting stiff-with disastrous results to the inflamed joints-or, if this is found impossible, is left to his or her own devices for hours at a time, the services of a nurse or masseuse to provide proper physical treatment being usually beyond the means of the middle-classes in these days of heavy taxation. A hospital, clinic, or nursing-home run on proper lines in a spa is likely to provide much more favourable conditions for recovery. It is important to recognize that even mild and ambulatory cases do better under such conditions, where diet is properly attended to and physiotherapy, including regulated rest, is part of the daily regime. In combination with such a regime I believe that the use of radio-active baths is of the greatest value and has some specific effect. Warm. but not hot, immersion baths, large and deep enough to permit of movements being freely carried out, are a characteristic feature of the treatment at the spas unlder discussion and therefore I do not hesitate to include rheumatoid arthritis at any stage as one of the most important indications for treatment by radio-active waters in Great Britain. Delayed convalescence and stiffness left after rheumatic fever are effectively treated along the same lines.
Fibrositis, including sciatica and brachial neuritis, is an important indication especially in cases due to toxic or infective causes, while those due to strain or other form of trauma are also likely to benefit, though in such conditions the radioactive element is of less importance and simple hydrotherapy may prove equally effective. Osteo-arthritis is another indication, though the possibilities of improvement will depend on the stage the case has reached and the extent to which fibrositis is associated with it, as pointed out by Gordon.
It is unnecessary to emphasize gout as the disease above all others which will be benefited by radio-active waters at any stage, both for prophylaxis and treatment.
In all these conditions there is a certain specific action, a " bath reaction " to which I have already referred. This is probably in the nature of a mild protein shock and needs to be carefully controlled.
I am aware of the negative results of radium emanation treatment in the valuable research recently carried out by Dr. Howitt and his colleagues at the Middlesex Hospital, but do not intend to discuss .this in detail. It is a totally different thing from such a line of treatment as I have outlined, and in any case the activity of radioactive thermal waters, so far as they are found in Great Britain, is not due to radium only.
One of the indications given by Jones is of much interest, namely " heat andl stoppage of veins "; clearly pblebitis, thrombosis, and varicose conditions are referred to, conditions which are treated with success both at Bath and Buxton, though this is often forgotten in the popular craze for continental spas. Careful use of the radio-active immersion-baths allays inflammation, improves collateral eirculation, and promotes the elimination of toxic products which are often an important aetiological factor.
Certain forms of hepatic disorder and catarrh of the colon due to residence in a hot climate-and often the sequel of dysentery-appear to do well. The line of treatment must necessarily vary with the type of case, but peat-packs made up with the mineral water and applied to the abdomen play an important part. Colon irrigation in moderation is often used in addition, the effect of the water when used for this purpose is, apart from the cleansing effect, sedative to the mucous membrane. Colitis of the simple catarrhal or mucous type, apart from tropical disorders, is also benefited by the same procedures, but the number and frequency of the douches shouild be strictly limited.
High blood-pressure of the type met with so often in women at the menopause is definitely benefited by these baths and the eliminative effects of a diuretic water especially in combination with douche massage and attention to the bowels, which often prove constipated to a remarkable degree even though, or perhaps because, aperients have been regularly used. Attention to the diet can often be secured and better habits in this direction promoted as a result of the course of treatment.
Other conditions are treated effectively by these mineral waters. Among these the signs of advancing age, the earlier stages of arteriosclerosis, &c. are important, as well as nervous and physical exhaustion from business strain, &c.
The radio-active thermal waters of Great Britain do not work miracles, and need as much care in prescribing them as does any other remedy.
F. G. Thomson: Since radio-active thermal waters have been systematically used in the treatment of disease, various theories have been evolved to explain their action. It would, however, obviously be a matter of extreme difficulty to determine whether their action is due to their physical properties, chemical composition, radioactivity, or a combination of all these factors. Clinically it is impossible to dissociate the effects which might be attributed to radio-activity, for instance, from the general effects of internal and external administration. Fortunately it is not necessary to demonstrate how and why any therapeutic agent exerts its effects before making the fullest use of it. The use of many valuable drugs is entirely empirical, and it must be admitted that the successful application of these waters is based rather on generations of clinical experience than on any more or less speculative pharmacological theories.
As the result of clinical experience extending over a good many years, I am inclined to say that these waters are specially useful in three classes of disorder.
(1) Metabolic disorders such as gout, obesity, mild glycosuria, early hyperpiesis, and the derangements incidental to the menopause. These waters have been so closely identified with the treatment of rheumatic diseases, that their value in metabolic disorders, due rather to dysfunction than to organic disease, is apt to be overlooked. Whether the good results are obtained by means of diuresis, sweating, metabolic stimulation by heat, radio-activity, or a combination of these, it is impossible to say. In many cases of gout care is essential in prescribing even the mildest form of bath treatment, for fear of exciting excessive reaction. In obesity and climacteric disorders one can safely and with advantage apply more vigorous measures, including douches, massage, and so forth, combined with water-drinking, to carry off " fatigue products " and metabolic waste products. The relief of so-called hepatic glycosuria is often very striking and suggests that dysfunction of the liver, and possibly also of the pancreas, may be a more important factor in such cases than we are apt to think.
(2) Rheumatic diseases.-Patients suffering from chronic rheumatic diseases have always formed a large proportion of the cases coming for treatment to spas possessing these radio-active wiaters. I am inclined to think that the good results obtained are due not only to the specific action of the waters but also to the particular methods commonly used. Owing to the large quantity of the natural water available, and its suitability for this form of treatment, the deep pool bath with hot undercurrent douche has always been the most important feature of treatment at these places, and I am convinced that, taking it all round, this particular type of bath is of more valuie in chronic rheumatic diseases than any other. The general effect of subthermal immersion on the circulation and metabolism, together with the local effects, either sedative or stimulating according to the pressure applied, of the undercurrent douche, renders this form of treatment peculiarly suitable for the majority of cases of rheumatoid or osteo-arthritis, together with lumbago, sciatica, and other types of general fibrositis.
In acute cases, Inot oinly of rheumatoid arthritis but of lumbago, sciatica, or osteoarthritis, in which severe pain is a prominent feature, treatment can only be of the most gentle description to avoid excessive reactions and more pain, and unless special precautions can be taken to minimize the effort and fatigue entailed in taking a, course of baths, it is better to defer treatment till the acute stage has passed.
In the treatment of osteo-arthritis one cannot, of course, expect more than relief of pain and possibly some arrest of the inflammatory processes in the affected joints, and here, again, the deep immersion bath with local hot douche appears to be by far the most effective form of treatment. In the more chronic stages of osteo-arthritis, and in chronic fibrositis, the deep bath may with advantage be combined with-or replaced bv-the massage douche bath.
(3) Diseases of the urinary tract.-Owing to their powerful diuretic effects, radioactive thermal waters, combined if necessary with urinary antiseptics or other suitable drugs, are definitely useful in catarrhal conditions of the renal pelvis or bladder, wNhether due to Bacillus coli or other infection, or to uric acid or oxalic crystals. In the case of uric acid they appear to have some action, not only in causing the physical removal of small deposits of biurates, but also in preventing their formation by causing uric acid to be excreted in more soluble combination. The use of diuretic waters in the treatment of urinary disorders has received little attention in this country, and they might with advantage be applied more -idely than they are now.
Professor Sidney Russ: Spa waters often contain radium or radon or both, but it is equally true to say that practically every river, lake, and ocean in the world also contains these elements. For some reason, however, which I have always found it very difficult to understand, this existence of minute traces (they are almays exceedinglv minute) of radium or radon in the spa waters has been put forward as a reason for some of the therapeutic value of the drinking water of the spa.
If it were so, it might be expected that the spa waters richest in these elements w-ould be among the most noted. This is far from the case. One need do no more than cite the case of Sweden. Sweden has many spas, but the healing properties of these spas can scarcely be connected writh their radio-activity, for the drinking-water of Stockholm from the artesian borings in the granite is far more radio-active than that of any one of the spas. If indeed the curative value of spa waters were due to their radio-activity, their value as health resorts might disappear very easily, for radium or radon impregnated water can be made at trifling cost. For instance, to obtain 9 mache units per litre, i.e. rather more than the strength of Buxton natural spring gas, and using 2-million litres daily, the quantity of radium necessary to activate it would cost about £200.
It is sometimes said that small quantities of radium invigorate the bodv. This is rather a loose term, but let us see to what extent it is likelv to be the case. One approach to the subject would be from an energy standpoint. per hour, and would contribute about one-millionth of the heat requirements of the body. It has been said that the rationale of the radium treatment of rheumatism is one of oxidation and de-toxication. We have for the last two years been carrying out some experimental work on the oxidation which can be produced by beta radiation, and I will quote from one experimental result which Mr. Spicer of the Radon Centre, at the Middlesex Hospital, has recently obtained. A typical oxidation process is the production of hydrogen peroxide from acidulated water. This can be brought about by beta radiation. Pure water acidulated with sulphuric acid has been exposed to beta radiation from quantities of radon with the following result:
A concentration maintained at 9 mache units per litre would produce about one thousand-millionth of hydrogen peroxide per day.
A thousand-millionth of a milligramme of hydrogen peroxide formed in the body per day is an exceedingly small quantity, but I must leave it to others to form their own opinion as to what possible effect it could have upon the metabolic processes of the body.
Finally, I might refer to some clinical work in which I have been associated with Dr. Frank Howitt during the last four years. The object of this work has been, in the first instance, to determine what physiological and biochemical changes might be produced in patients by ordinary tap-water containing measured quantities of radon.
In a paper on this' subject, which is just completed, Dr. Howitt has been forced to the conclusion that in the systematic treatment of cases of rheumatism and allied affections no demonstrable change was found in their clinical condition during treatment and that patients seen two years after treatment did not ascribe any permanent amelioration of symptoms to the treatment.
When we consider the great benefit that patients derive at spas, due no doubt to the medical advice they receive, the r6gime of life they follow, the drinking of waters containing a considerable variety of chemical compounds which can reasonably be held to have some definite action upon the body processes, it seems to me a pity to drag in radio-activity. I would go further and say that medical men, especially those in charge of important spas, would be doing a service if they rejected the claim; it leads to exploitation by the non-medical, and I have on more than one occasion tried to protect the public from being exploited in this way.
Dr. Frank Howitt: No one can deny the value of spa treatment; indeed we all have patients who can testify to this. With regard to the ingestion of natural waters, it requires a very small knowledge of physiology to realize that the contents of these spa waters may alter considerably the osmotic pressure, the pH value of the blood, and the activation of the endocrine glands, and may produce many effects as yet unknown. Possibly the waters of certain spas contain minerals and other ingredients in exactly the correct ratio to 9orrect the defects of certain chronic pathological conditions resulting from metabolic disturbances.
I am no authority on these subjects, and the only point on which I wish to touch is the ingestion of ordinary radon in simple tap-water. I have recently carried out some work with Professor Russ and Dr. Pillman-Williams in this connexion, and the gist of our results has been given in Professor Russ's preceding remarks. Our observations were confined to two classes of cases-out-patients and in-patients. OQ or.0( 832 In the former we gave radon water in dosages such as those obtainable from the apparatus which have appeared on the market. In the latter we pushed up the dosage, under full observation, until evidence of systemic damage was obtained.
The clinical results of these experiments were as follows: In dosages such as those obtainable from apparatus in present use, no demonstrable change was found in the clinical condition. Subjective improvement, due to the psychological stimulus and to other factors operating during the experiment, was neither more marked nor more frequent than in the controls. Patients seen two years after treatment did not ascribe any permanent amelioration of symptoms to the treatment. On the other hand, the blood-counts were not affected, and no injurious results were encountered.
In the series of cases (in-patients) in which radon was given in very much larger doses, no improvement was noted in the clinical condition except in certain cases of chronic gout. The chemical analyses of the blood were unaffected, again with the exception of the uric acid readings in this latter group. The erythrocyte count, however, showed a tendency to fall when large doses were employed, in certain instances to a serious degree. It appears, therefore, that with large dosage the administration of radon is attended by definite risk, and it should be administered with great caution. I wish to emphasize, however, that these observations have nothing to do with spa waters, in which the mineral content must play an important part.
The President said that his early experiences in balneology had firmly convinced him of the value of radio-active waters. Shortly after qualifying and holding the usual resident appointments, he had acted as " locum " in a well-known hydro. There he was frankly astonished at the good therapeutic effects of tap-water applied in accordance with the principles of hydrotherapy and without the use of any drugs. Shortly afterwards he had held the appointment of house-physician at the Devonshire Hospital, Buxton. A few days after beginning his duties he had taken a prolonged swim in the natural thermal swimming bath, and had experienced a typical bath reaction totally different from the effects of a swim of the same duration in an ordinary swimming bath. During his time at the hospital and during two years spent in private practice in Buxton he had had ample opportunities of observing these bath reactions in rheumatic and gouty patients, and they had differed not only from the effects of the application of plain water, but also from the effects of the Harrogate sulphur waters in the use of which he had now had considerable experience. This was not the time for a discussion of the comparative merits of radio-active waters and sulphur waters, but he was convinced from personal observation, of the effect of both these types of waters, that they had definite therapeutic value and produced some effects not obtainable by the use of plain tap-water.
Dr. J. Barnes Burt: The papers by Dr. Howitt and Professor Russ should be of great help to those physicians who practice in spas. They show convincingly that in rheumatoid arthritis the internal use of water impregnated with radon has very much the same action as tap-water when taken by the mouth, though in gout the internal use of radon does appear to have brought about some improvement.
In spas, however, the conditions are totally different, for it is by bathing in radioactive water, and not by drinking, that we obtain most of the beneficial results. It is to be remembered that the strength of radio-active waters is always spoken of in terms of the alpha-ray activity. A natural spa-water that contains radium emanation must also contain the disintegration products of radon, down at least to radium D. The water therefore as it rises from the spring must contain a mixture of alpha, beta, and gamma rays. It is possible that the penetration of the skin at different depths by alpha, beta, and gamma rays, explains the therapeutic action. Baths have the advantage of bringing the skin into direct contact with these rays and in running water fresh rays are continually carried to the surface of the whole body, so that in spite of the weakness of the radio-activity of most spa waters, a considerable dose of rays is absorbed in the ten minutes which clinical experience has found to be the best average period for natural baths.
Dr. L. C. Hill said that in endeavouring to assess the value of radio-active waters it was a little difficult to exclude such factors as the bracing and stimulating effect of a change of climate, temporary freedom from domestic cares, and a more regular regimen. It seemed to him that the whole question of whether special effects were produced by immersion in radio-active water as compared with tapwater, depended upon the belief in the existence of bath reaction (thermal bath crisis) and bath or thermal debility. The former occurred commonly during the first and second week of treatment and consisted of an exacerbation of joint-pains, with lassitude and depression, while the latter was the somewhat clumsy title coined to describe the condition of fatigue, lassitude, and weakness, which followed a course of mineral water baths and was possibly a reproach to the physician in charge, indicating too long a course of baths or too many on consecutive days. Some time ago he had spent some uncomfortable weeks in wading through a portion of the immense amount of pseudo-scientific continental literature on the subject, and as a result had no hesitation in condemning the vast majority of the experiments described as valueless, the evidence being based upon nebulous and unscientific data.
One experiment, however, which did appear to be based upon more reliable data, was that carried out by Dr. Fritz of Wildbad: One of the main difficulties of research in this branch of therapeutics lay in the procuring of satisfactory controls, because patients naturally came to a spa with the definite object of undergoing a course of mineral water treatment and were not easily satisfied with the alternative of tap-water. Owing to a spell of icy weather, the supply of mineral water was suddenly cut off, and those rheumatic patients who were at the moment undergoing treatment, continued to receive their baths at the hands of the regular bath attendants, but the town supply was laid on instead of the radio-active mineral water. While the attendants and nurses were in the secret, the patients were throughout under the impression that they were bathing in radio-active spa water. Of the twenty or more patients, each of whom had twelve tap-water baths, only one complained to Dr. Fritz of symptoms of bath reaction, while later, when a break in the weather occurred and it was possible to give the same number of patients an exactly similar number of mineral-water baths at the same temperature, only three failed to exhibit typical symptoms of bath reaction, and they all spontaneously remarked upon the difference in the effects of the two courses.
